We report on a Dalitz plot analysis of 250 D+ and 290 D$ decays into K+K-rf.
Although there has been a systematic study of the hadronic decays of the D+ and Do, this has not yet been possible in the csae of the Da +. The D, was first observed in the decay modes &r+,' and %?°K+,2*s~4 in which the background is reduced by the selection of the pseudoscalar-vector (PV) final state. We have already published D$ lifetime measurements from Fermilab experiment E691, using these two modes. 315 For the present analysis, which involves the full lo8 event data sample, we apply additional vertex separation cuts which are not suitable for the lifetime analysis. The resulting sample includes about 250 D+ and 290 D$ decays into the mode K+K-n+ with very little background, even without selection of the resonant components.
In this paper we present the results of a Dalitz plot analysis of these samples, and we demonstrate the extent to which these decays are dominated by the quasi-twobody PV channels. In addition, we give the results of a study of the modes &r+r-rr+ and nonresonant K+K-r+r-r+.
For the study of three-particle states, we choose events satisfying the particle identi- The K+K-r+ mass spectra after these cuts are shown in Figure The results from the D+ fit can be combined with our measurement of the decay mode D+ 4 K-r+a+ to measure the relative branching ratios to the best-measured D+ mode.
The results are shown in Table 2 . The systematic error is dominated by the error in the probability of identifying the extra kaon.
With We have also looked at the K+K-n+r-r+ final states, using vertex cuts very similar to those used in the KKr analysis. Figure 3(a) , shows the five-prong invariant mass with the K+K-maas constr'iined to the 4 region. There is a clear peak at the Dd+ mass with a significance of 5.6 standard deviations, but there is no peak at the D+. The first measurement of the nonresonant Dd+ + K-K+n+ shows that it accounts for only 20% of all K-K+x+ decays. This is similar to the situation in the decays Do --t K-r+@, D+ -+ z"n+?ro and Do --) %?~+ir-, where the PV decays dominate, although the D+ -+ K-r+r+ decay seems to be somewhat anomalous. g The ability to observe a rather small decay mode of the D, without the benefit of resonanse selecting cuts is a measure of the effectiveness of using the vertex separation cuts to reduce background.
Measurements of multibody final states are important in determining whether twobody modes dominate in charmed meson decay. The dominance of two-body modes is important for models which describe the ratios of lifetimes by summing the predicted decay widths for such modes." Our relative branching ratio for D$ -+ @+x-n+ is smaller than the ratio l.llf.37f.28measured by ARGUS. l1 It is also smaller than, but consistent with our previous measurement using a subset of the present sample.12 The change is due to a better determination of the efficiency in addition to the effect of more data. The r+r-mass distribution for events in the D$ + &+*-x+ peak is not consistent with a phase space distribution, but consistent with the distribution expected for the +p'n+ final state.
It is impossible to measure the amount of nonresonant &r+rr-rr+ with our statistics. We also can not rule out the possibility that the &r+n-x+ system is dominanted by the quasitwo-body decay D$ + &r(1270), or -+ porn+. Although at the central value of the al this decay is not allowed, the tail of the Breit-Wigner extends well into the kinematically allowed PR mass region.
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